Biocompatibility, cell growth and clinical relevance of synthetic meshes and biological matrixes for internal support in implant-based breast reconstruction.
Biological matrixes and synthetic meshes are increasingly used in implant-based breast reconstruction (IBBR). The objective was to test different materials used for internal support in IBBR in regards to biocompatibility and discuss possible limitations in a clinical context. In vitro investigations were performed on four relevant cell lines: Normal Human Dermal Fibroblasts (NHDF), Human White Preadipocytes (HWP), Endothelial cells (HDMEC) and Skeletal muscle cells (SkMC). A titanium-coated polypropylene mesh (TiLOOP Bra), a partially resorbable mesh (SERAGYN BR) and a porcine derived biologic matrix (Strattice) were investigated. Test of cytotoxicity, cell proliferation and oxidative stress was performed. Real-time cell analysis was used to determine adhesion rate. Light- and scanning electron microscopy investigated cell migration. No relevant cytotoxicity was detected for any mesh or matrix. Good cell proliferation was observed in all materials with best results for NHDF and SkMC. For HWP and HDMEC decreased proliferation and adherence to the synthetic meshes and biologic matrix were observed. Real-time cell analysis of fibroblasts incubated with the corresponding material, showed increased impedance for the synthetic meshes. A morphologic cell change was observed within all materials. Scanning electron microscopy showed good cell penetration into the meshes and matrix. The material compositions did not seem to influence the clinical outcome, although the biological matrix was much thicker compared to the synthetic meshes. Biochemical examination showed good biocompatibility for the investigated meshes and matrix. All products seem to have their value in IBBR and can be recommended for IBBR.